DISCHARGE THROUGH GASES
can find a differential equation which expresses the relation between the current through the gas and the potential difference between the electrodes. This, except when the potential difference is very small, is not nearly so simple as that expressed by Ohm's Law. The relation involves the coefficient of recombination a, the mobilities fe and fe2, and q, the number of ions per second produced by the rays. The latter is easily determined, since it is measured by the maximum current that can be made to pass without sparking through the gas; a, fc, ks, are the fundamental quantities on which the relation depends, and for the next three or four years much of the work of the Laboratory was concentrated on studying these. Rutherford, who had completed his work on the detection ot electric waves by a magnetic method, determined the value of a for different gases and made many determinations of the mobilities of the ions by methods of his own devising. Zeleny also made many important experiments on the mobility of ions in different gases by finding the electric force which would just force an ion against current of gas of known velocity, and showed that the mobility of the negative ion was often greater than that of the positive. He found that this difference was greater in carefully dried and purified gases than in damp or impure gases. Experiments made many years later by Franck show that in certain cases a very small amount of impurity produces an enormous decrease in the mobility of the negative ion. Thus, in pore helium the mobility of the negative was 100 times that of the positive, and the addition of a trace of oxygen reduced this ratio to 1*2. In the pure helium the electrons ejected by Rontgen rays do not attach themselves to the atoms of helium, and so remain electrons with a high mobility. If there is any oxygen
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